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A communications system. 

?) A communications system comprising a oiuraiiry 
of sucscncer units eacn connectea to a communica- 
tions nerwcr* cacaole of delivering any one of a 
piuramy of different signais on respective television 
cr.anneis. At least one subscriber unit is provided 
wun a teietext receiver, and teietext signals are suo- 
piiea on cne television cnannei of the system. The 
suoscnber unit is ailocatea exclusive use of one 
teietext suo-cage. me content of which sub-page is 
resoonsive oniy to data signals suooiied by the 
resoective suoscnber unit. 
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© A communications system. 




© A communications system comprising a plurality 





of subscriber units each connectea to a communica- 
tions networK capable of delivering any one of a 
plurality of different signals on respective television 
channels. At least one subscriber unit is provided 
with a teletext receiver, and teletext signals are sup- 
olied on one television channel of the system. The 
subscriber unit is allocated exclusive use of one 
teletext sub-page, the content of which sub-page is 
responsive only to data signais supplied by the 
resoective subscriber unit. 
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A COMMUNICATIONS SYSTEM 



The present invention relates to a communica- 
tions system for use with a teletext system. 

Teletext systems give their uses the ability to 
access a aataDase or information througn the use 
of a television receiver in the home or the office. 

One-way teietext transmission systems are 
known, for examoie the British Broaacasting Cor- 
poration emoioys a "Ceefax" system. Ceefax trans- 
mits pages of information in a cyciic pattern ana a 
subscriber to the system is aoie to caoture me 
pages on nis receiver, store them and decoae 
them reaay tor display when the receiver is 
switched to the teletext mcae. Such teletext signals 
occuoy oniy a small fraction of the television signal 
field and thus oniy a limited number of "pages'* of 
teletext can be transmitted per second. There is 
thus a trade-off between the numoer of pages of 
nformation avaiiaole ana the delay in servicing :ne 
user request. 

Interactive teietext systems are able to dis- 
seminate pages of information in response to user 
demana. In sucn a system a television cnannei is 
exclusively allocated to teletext giving a vastly in- 
creased possible number of pages. This provides 
for such applications as telesnopping and teleban- 
iong. in one particular Known system described m 
Computer Vol. 14, No. 8 August 1981 "Data Struc- 
ture Facilities for interactive Videotex Systems'. 



tne information proviaer creates ana eaits a re- 
sponse page ana the user is aole to comolere the 
page with reievant information. Thus the mforma* 
'ion oroviaer controls the aisolayea oace to whicn 
: he user can tnen contnoute. in other woras. ;he 
■nformation oroviaer "owns" an exclusive suo-oace 
numoer ana controls that suo-oage as oesirea. The 
user is ceoenaent uocn the information oroviaer for 
the delivery of tne exclusive suo-page. 

in accordance with the oresent invention there 
is provided a communications system comprising a 
oiurality of suoscnber units each connected to a 
communications network caoaoie of delivering any 
one of a plurality of different signals on resoective 
television channels, wherein at least one suoscrioer 
unit is orovided with a teietext receiver, means are 
provided for supplying teletext signals on one tele- 
vision channel of the system, ana said at least one 
suoscnber unit is allocated exclusive use of one 
teietext sub-page, tne content of the saia one suo- 
page being resoonsive oniy to data suooiieo by the 
said at least one subscnoer unit. 

In contrast wun the orior art referred to aoove. 
the suoscnber "owns" an exclusive suo-oage num- 
oer ana the information oroviaer aads information 
to the oage controlled oy the suoscrioer. This is 
essennailv a reversal of the system structure wmcn 



gives great security in a simoie manner. 

In one arrangement, a first television channel is 
dedicated to full field teletext signals, and a second 
cnannei is dedicated to provide interactive ser- 
5 vices, means being provided sucn that if the said 
one subscnper unit transmits cata over the system 
in response to information on the second channel a 
system resoonse is transmitted on the sub-page of 
teietext dedicated to that suoscnber unit, the sub- 
■o scnber units selector at the excnange being auto- 
matically controlled to momentarily connect the 
teletext receiver to the said first channel such that 
the data transmitted on the dedicated sub-page is 
acauired and iniaid on the picture received from 
•5 :ne saia secona channel. 

Emooaiments of the present invention wiil now 
be aescnoea. by way of example, with reference to 
tne accompanying drawings, in wmch : 

rig. i is a scnematic diagram of major por- 
20 tions of a communications system in which the 
present invention may oe aoolieo: 

Figs. 2 and 3 respectively show exchange 
■ocated and subscriber station located equipment 
of the system of Fig. i ; 
£5 Fig. 4 illustrates time-reiated waveforms ap- 

oeanng in the eauioment of Figs. 2 and 3; 

Fig. 5 illustrates a oata signal waveform re- 
ceived at the excnange eauipment of Fig. 2; 

rig. 5 schematically illustrates data signal 
:o stores iocated at the excnange; 

r ig. 7 is a scnematic diagram of a large 
scaie svstem according to the invention; 

rig. 3 is a scnematic diagram of a oata 
concentrator and a switching centre serving one 
;5 nome m the system of Fig. 7; 

Fig. 9 is a detailed diagram of data storage 
eauipment orovided for one suoscriber unit in the . 
switching centre; 

rigs. 10 ana 11 respectively illustrate a 
-o transmitter ana a receiver for communicating data 
cetween tne data concentrator ano switching cen- 
tres: 
and 

Fig. 12 schematically illustrates a system of 
j5 the type described above incorporating teletext fea- 
tures m accordance with the present invention. 

Referring to Fig. t. the basic lay-out of a thirty- 
cnannei television broaacasting system operating 
m accordance with 525 line NTSC standards is 
zQ oiagrammaticaily illustrated. The system also en- 
ables data to be transmitted from the subscribers 
to a central station or head-ena. All television sig- 
nals whicn are to oe broaccast over the system are 
crovioed by signal sources i located at the central 
station. The television signals may for examoie be 
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locally generated, derived from recoratngs. or de- 
rived from raciatea transmissions. Eacn television 
signai is aopiied via a resoective one of thirty 
caoies 2 to a mixer ana comoiner 3. The signals on 
the first five cnanneis are mixed with respective 
ones of five fixed freduency signais provided by 
local oscillators 4 ana the five resultant signals are 
combined ana applied to a coaxial caoie 5. The 
remaining twenty five signals are divided into five 
groups of five, mixed and combined and aoplted to 
coaxial caDles 6 to 10 respectively in the same 
manner as with the first five cnanneis. Thus cnan- 
neis one to five aopear on caDle 5. channels six to 
;en on caoie 6. channels eleven to fifteen on cable 
7. channels sixteen to twenty on caoie 8. channels 
twenty one to twenty five on cable 9. ana channels 
twenty six to thirty on cable 10. 

The five programme signals carried by each of 
cables 5 to 10 have freauencies sucn that no 
second or thira order sounous signais are pro- 
cucea. i.e. the five signais can oe allotted to fre- 
quency cnanneis having iuma freauencies of 69.2. 
75.2. 93.2. 123.2 ana 135.2 MHz respectively. 

The six caoies 5 to 10 are connected to a trunk 
table which hnxs the heaa ena and each of a 
series of identical exchanges 1 1 only one of which 
will be aescnbed in aetail. Each excnange 1 1 sup- 
plies signals to a resoective group of subscriber 
units 12. There may be for examoie several hun- 
area suoscnoer units 12 connected to eacn ex- 
cnange. ana eacn suoscnoer unit may have up to 
three suoscnber stations 13. eacn suoscnoer sta- 
• ;on comonsing a television signal receiver 14 and 
a key pad 1 5. 

The excnange comonses an array of grouo 
selectors 16 eacn controllable from a resoective 
suoscnoer station i3 to seiect the group of cnan- 
neis aooeanng on any one of caoies 5 to 10. ana 
an array of single channel selectors 17 each con- 
:roiiable from a resoective subscrioer station to 
seiect one of the cnanneis from the group of chan- 
nels seiectea by me associatea group selector 16. 
The key paa 15 of each suoscnoer station may be 
manioutatea to transmit aata signais to the ex- 
cnange. The aata signais may be usea to control 
:ne selectors, or for any other puroose. e.g. to 
oraer gooas or to register a resoonse to a question 
transmirtea to the suoscnber. 

The oscillators, signal mixing ana combining 
circuits of the heaa-ena ooerate in a conventional 
manner familiar to oersons SKiiled in the field or 
wired broaacasting ana it is not therefore thougnt 
necessarv to aescnbe them further. 

Pubtishea British Patent Soecification No. 2 
063 025 describes a system which is similar m 
many resoects to the system of Fig. 1 aithougn in 
the system Gescnoea m aetail in Soecification 2 
063 025 eacn suoscnoer unit has oniy one suo- 



scnoer station. Thus aithougn in the system ae- 
sonoea m aetail in Soecification 2 063 026 oniy 
one television signai is transmitted at any one time 
:c a particular suoscriber unit and there is oniy one 

i cossibie source of aata signals received from a 
suoscnoer unit, in the system of Fig. 1 up to three 
different television signais can be transmitted si- 
multaneously to each suoscriber unit ana the par- 
ticular suoscriber station senaing data signals from 

• q a suoscriber unit to the excnange must be aeter- 
minea. As a resuit in Fig. 1 eacn suoscriber. station 
s tunea to a respective one of three television 
signal freauencies ana television signais selected 
by a suoscriber station must be transmmea at the 

*s aoprooriate freauency. Furthermore the data sig- 
nals transmitted to the excnange are allotted to 
different time slots aeoenaing on their source. The 
casic television signal selection equipment, that is 
grouo selectors 16 ana smgie channel selectors 17. 

;:- s simiiar to that aescnbea in Soecification 2 063 
025 however ana therefore further aetaiis of this 
basic eauipment are not given herein. 

Each key paa 14 is provided with buttons 
'abelled 0 to 9 and two further buttons labeilea 

25 "star'" ana "crossnatch". When a suoscriber station 
.$ to transmit television signai selection data sig- 
nals to the exchange, tne user presses the star 
button ana then the outtons iaentifying a cnannei 
;rom which it is aesirea to receive a television 
s;cnat. When a suoscnoer station is to transmit to 
the excnange data signais not related to television 
signal section, the user presses the crossnatch 
burton ana then the cuttons identifying the aata 
■vnich it is desirea to sena to the excnange. The 
:ara signals are transmitted to the excnange m 
:-me s:ots allotted :c eacn suoscriber station as 
rescnbea in aetail oe;ow ana the transmmea sic- 
nais are storea m a data store 13. All data signais 
are routea to a central aata store 19 at the heaa 
ena via caoie 20 ana television selection aata sig- 
hts are routea from tne store 18 to the selectors 
>6. 17. 

Referring now to Fig. 2. exchange eauipment ts 
snown whicn is oroviaea at the outout of the smgie 

-« cnannei selectors 17 -or connecting the three se- 
lectors of each subscriber unit to the single coaxiai 
caoie extenaing to the suoscnoer unit. The smgie 
75 ohm coaxial cable 21 carries signals in botn 
directions to ana from a combiner and data filter 

=■:■ 12. The comoiner and filter 22 receives television 
signals from a comoiner 23 receiving on inputs 
23a. 23b ana 23c the three outouts of the suo- 
scriber units selectors, ana aiso VHF Band II souna 
signais aooiied to line 24. and a coiling signai 

:= aopned to tine 25. Data ana television selection 
signals returned from tne suoscnber unit are deliv- 
ered to a switching networK 26 controilea by sig- 
nals aooiiea to lines 27. 23. and 29. the outout or 
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:he swucmng nerworK being appiiea to tne com- 
biner 23 from wmch it is routed to the aata store 18 
(Fig. i) vta trie inouts 23a. 23b .ana 23c to the 
comoiner 23 ana low pass filters (not snown). 

The signals aopiiea to the lines 25. 27, 28 ana 
29 are illustratea in Figs 4A, 4B. 4C ana 40 re- 
spectively. All of these signals are generated at the 
exchange or routed to each of the exchanges from 
the head ena. The polling signal of Fig. 4A is an 
AC signal centrea on +6 volts ana having a peaK- 
to-oeak amontuae of at least 12 volts. At preset 
intervals of for example a few tens of miiliseconas 
the AC signal is ciampea to either zero volts. + 1 2 
volts or +5 voits. the clamping voltages running in 
the sequence 12. 6. 0; 12. 6, 0: etc. On eacn 
occasion that the voltage is clamoea to zero voits. 
a negative going puise appears on line 27 (Fig. 
-8); on eacn occasion that the voltage is clamoea 
to 12 volts a negative going puise apoears on line 
28 (Fig. 4C1; ana on each occasion that the voltage 
:S ciampea to 6 volts a negative going puise ao- 
pears on nne 29 (Fig. 40). The switcning networK 
26 ooerates sucn that data signals received from 
the comoiner ana filter 22 are aopiied to a resoec- 
tive one of ouiouts 30. 31 and 32. the outout 30 
being seiectea for the period ti between consecu- 
tive ouises on lines 27 and 28. the outout 31 being 
selected for the period u oetween consecutive 
ouises on unes 23 ana 29. ana the output 32 being 
selected for tne period t3 oetween consecutive 
Dulses on lines 29 ana 27. Thus aata signals re- 
ceived aunng time siots t:. t? ana b are switchea 
to respective outouts 30, 31 and 32. 

Fig. 2 schematically illustrates equioment oro- 
/ided at eacn suoscnber station, uo to three sets of 
sucn eauioment oeing proviaea for each suoscnber 
jnit. The eauioment surrounaed bv aoned line 33 
■s a conventional Kevboara arrangement wnich wiii 
not oe aescnoea m detail as such arrangements 
are well known. The kevboara has twelve keys, that 
is 0 to 9. star ana crossnatcn. Depression of any 
one key cioses one or more of the four switches 34 
to form a :our oit binary coaea decimal signai 
unique to that key. This signal is introducea via a 
parallel to senai converter 35 to a snift register 36. 
After receiot of a reset pulse on input 37 the b e. a 
signal is reaa out serially m response to the output 
of a clock circuit 38. The b.c.d signai controls 
outout transistors 39 and 40 so that a waverorm 
aooears at ooint 41 whicn is normally at ^6 voits 
but is ciampea to +12 volts (logic "O or- zero 
voits (logic "0"; for the duration of eacn bit of the 
b.c.d signal. 

The ooiling signai (Fig. 4A) is received over the 
single caole connecting the three subscnoer sta- 
tions to the exenange and aopears on line 42. On 
eacn occasion mat the AC comoonent of the coi- 
ling signal aisaopears a negative going strooe 



c-jise accears at ooint 43. The strooe pulse is 
nverrea. celayea. amoiified ana then passed 
rnrougn a aifferentiator 44 to deliver a narrow posi- 
tive going puise (logic "1 M ) to an ANO gate 45. In 
: aadition the AC component of the polling, signal is 
: :!terea out oy CR networK 46 sucn that the 
waveform of Fig. 4E aopears at point 47, that is the 
voitage at point 47 is normally +6 volts but rises to 
- 12 volts ana falls to zero voits wnen the polling 

■ o signal is ciamoed to those voltages. 

A linK is connectea in one of three oossible 
positions 48. 49 or 50. When the link is in position 
-8. 49 ana 50 resDectively a positive going pulse 
logic T*) is aopiiea to gate 45 when the signal of 

•5 Fig. 4E is at +12 volts. +6 volts and zero volts 
'espectiveiv. A reset signal is generated by gate 45 
;nly wnen it receives oositive pulses on both its 
nouts. Each of the three keypads of each sub- 
scriber unit has the link in a resoective one of the 

20 :nree possible oositions so that the keypaas trans- 
mit their o.c.d signals in oifferent time siots in 
-esoonse to tne aooearance of a reset signal at 
comt 37. At the exchange (Fig. 2) the b.c.d signai 
suoenmoosea uoon the AC waveform is filterea to 

:s vovide a waveform at ooint 51 sucn as that shown 
:c: tne key numoer 3 m Fig. 5. The signai is a self 
::ocking return to zero signal ana is routea to an 
aooropnate store by the switching networK 26 in 
reoenaence uoon the time siot aurmg which it 

20 arrives. 

' It is obviously necessary to suopiy power to 
eacn keypaa ana this is acnievea by rectifying ana 
; :itenng the AC component of the polling signal to 
give a f 12 volts source voitage at point 52 (Fig. 3) 
25 : rom wmcn ocmt the rest ot the keypad is ener- 
::sea ov aoorocnate connections (not snown 1. 
~hus the signalling system is not aeoenaant uoon 
:ne suoscnoer unit being tocaiiy suopiiea with oow- 

-c Referring now to rig. 5. a circuit suitaole for 

jse tn the exenange aata store 18 (Fig. n is 
schematically illustrated. The illustratea circuit re- 
presents tne eauioment reauired to process aata 
signals from one suoscnber station and therefore 

-5 :nree sets of sucn eauioment wouid be reauired for 
each suoscnber unit naving three subscrioer sta- 
tions. 

Data signais are recetvea from the combiner 23 
'Fic :) at terminal 53 ana the oositive and negative 

=0 ouiSvS (relative to +6 volts) of the b.c.d signal are 
detected by the oair of differential amolifiers 54. 
The first four bus of a receivea data signal, i.e. the 
first b.c.d signal keyea in. is aetiverea to a first 
store 55 via gate 56. If the storea b.c.d signal 

55 corresoonas to the "star" burton on the respective 
keypaa. m tnis case 14 (1110). the outout of an 
ANO gate 57 goes to logic M'\ As a result gate 56 
s ciosea ana gate 58 is ooenea. Two subseauent 
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b.c.a signais can then be wnrten into secona anG 
tnira stores 59 and 60. Thus by pressing the star 
button ana then two buttons to laentiry the aesirea 
cnannei the subscriber automatically enters aata 
signals identifying the aesirea channel numoer in 
stores 59 ana 60. 

if the suoscriber wishes to transmit to the ex- 
change aata signals whicn are not reiatea to televi- 
sion signal selection, ne first presses "crossnatch" 
ana then the buttons corresponaing to the aata he 
wtsnes to transmit. Each b.c.d signal is storea in 
turn m the first store 55. the stores 59 ana 60 being 
unaiterea as tne store 55 never contains tne coae 
corresoonamg ;o "star" whicn the gate 57 is ar- 
rangea to aetect. 

The reaa out of b.c.a aata from the stores 55. 
59 ana 60 is controlled by dividers 61. 62 ana 63 
driven oy a common oscillator. Each divider is set 
to reaa out the corner t of its associatea store at a 
different time sucn that the contents of the stores 
55. 59 ana 60 are reaa out seauentiaily onto a 
:ommon bus oar 64. it will be aopreciatea that 
eacn suoscnoer unit has three sets of three asso- 
;:atea aiviaers ana that all the aividers of eauio- 
mem connectea to the common bus oar must reaa 
out at oifferent times. 

The signais aopeartng on the ous bar 64 are 
routea to the aopropriate aata stores ana television 
selection aevices. the cutout of store 59 controlling 
the group selector 16 of Fig. i ana the outout of 
store 60 controlling the singie channel selector 1 7 
of Fig. i. As eacn signal on the bus oar is ailortea 
to as own time stot as determmea oy me common 
oscillator the attribution of these signals to the 
:ocroonate cestination whether within tne iocai ex- 
change or :o the heaa ena is a relatively simoie 
matter. 

-': :he tnree star ana tnree crossnatcn bunons or 
eacn suoscnoer unit are given resoective identify- 
•ng coaes. e.g. 10 to 15. monitoring of these iaen- 
tifyinc coaes wouid detect any faults whicn re- 
suitea m confusion between the signals emanating 
; rom oarticuiar suoscriber units. A hign degree of 
security between suoscriber stations is tnus oo- 
:ainea. 

contents of the stores 55. 59 ana 60 are 
reaa out cyclically, readout during an uodate of any 
store oemg mnibited by gate 65. Thus it is not 
necessary for there to be any particular reiationshio 
between tne xevpaa polling times ana the reaaout 
times. 

The AC comoonent of the polling signai (Fig. 
4Ai may oe for examole sauare waves or 
sinusciaai ana can Itself be freauency modulatea at 
the excnange to enaoie information in aadmon to 
•etevision signals to oe airected to maividuai suo- 
scnoer stations. For examole. the ooiling signai 
ocuia oe moautatea with a omary coae uniaue to a 



particular subscriber station foilowea by a message 
;cae, the suoscriber station oemg responsive only 
:o message coaes oreceaed by its own unique 
coae. This facility enaoles the system to be used 
to ooerate eauioment in the subscribers premises, 
e.g. VCR's. meter reaaing aevices. storage heaters 
or the like, or for example to confirm receipt of a 
keypad message oraenng gooes. 

in the aescnotion of Fig. i above, reference is 
maae to the illustratea system ooerattng in accor- 
cance with the 525 line NTSC standards which 
aopiy m the United States of America, in the United 
Kingaom tne 625 line CCJR stancaras aopiy. ana if 
these stanaaras were aopiiea to the illustratea sys- 
tem the five television signals on eacn trunk caole 
would he allotted to the freauencies 54 HHz. 
70.2MH2. 91.8MHz. : 1 8.8 MHz. ana 151.2MHz. 
These freauencies are respectively 10. 13. 17. 22 
and 28 times 5.4 MHz. Sounous proaucts are ail 
5.4MHz from the luminance carriers of the signais 
ana because tnese are on me eage of the coiour 
signai. i.e. 1MHz aoove the 4.43MHz PAL colour 
carrier ana 0.6MHz awav from tne 6MHz sound, 
tamer, these proaucts go not interfere with the 
picture or souna transmission. 

Figs, i to 6 are concemea ortmarily with com- 
munication between suoscriber stations and an ex- 
change. It wiil however be aoparent that commu- 
nications oetween an exenange ana the head ena 
can oe erfectea in a similar fasnion oy maintaining 
the relationship oetween the time at wnicn a aata 
signal is transmittea over tne system and the 
source or mat signai. 

Sucn an arrangement is satisfactory in a small 
svstem. out :n larger svstems serving for examole 
:?ns or rnousanas of suoscnoer stations tne aiioca- 
:;on to eacn suoscnoer station or a uniaue time sict 
wouid maKe the system resoonse time unaccep- 
:aoty long. 

Referring to Fig. 7. the illustratea system is 
.•ntenaea to serve a iarge numoer of subscribers 
ana yet provices a very fast system resoonse. The 
system illustratea in Fig. 7 comonses a single head 
end 71 wnicn includes a central processing unit. 
The heaa end serves four geograpnicai areas re- 
rerrea to as Quadrants i to 4 via trunk cables 72. 
73. 74 ana 75. The organisational arrangements of 
*he eauioment in ail four Quaarants is the same. 

As snown m Quaarant 4. the trunk cable 75 is 
connected to a series of concentrators 76 of wnicn 
there are for examole thirty two. Each concentrator 
75 is connectea by a suo-trunK cable 77 to a 
resoective grouo of exenanges or switching centres 
73. Typically there wiil be eignt switching centres 
per concentrator. Each swucning centre is con- 
nectea oy a series of droo m caoies 79 to a 
resoective group or homes 80. Typically there wiil 
be fortv eicnt homes oer switching centre. Eacn 
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no me may nave uo to three mceoenaently control- 
table suoscnoer stations 31 eacn comonsing a 
television set ana a keypad for transmitting aata to 
the system. 

The system tnus has the capacity to serve 4 x 
32 x 8 x 48 x 3 stations, that is 147.456 stations. 

Referring now to Fig. 8. the equipment asso- 
ciated with one concentrator is shown in greater 
detail. The trunn caoie 75 comonses seven coaxial 
tubes ail of whicn are shown connected to eacn 
one of a series of concentrators 76. Each one of six 
of the seven tunes carries a group of five VHF 
FDM television signais and the seventh tube car- 
ries a grouo of Sana II raoio signals. All the tubes 
may also carry aata signals transmitted at a l Mbit 
per secona rate ana encoaed to the Manchester ll 
system. 

One tuoe carries keypaa data from a group or 
sixteen concentrators to the heaa ena. A secona 
tube carries aata from the head end to the grouo of 
sixteen concentrators. This system is duoiicatea to 
allow the connection of thirty two concentrators. 

The fifth tuoe carries control data to all thirty 
two concentrators from the heaa end. The remain- 
•ng two tubes carrv synchronising signals. 

The aata rate of the trunk is 1Mbit per secona. 
Each of the 36.364 keypads in quaarant 4 is al- 
located a resoective time frame in a scanning se- 
quence sucn that the source or aestination of 
keypad data transmitted to or received from the 
head end is aiways known from the position in time 
of the data relative to the scanning seauence. 

Eacn concentrator 76 is connected to eacn of 
.;s associated swucning centres by seven coaxiai 
tubes, six of whicn carry the groups of television 
signais ana the seventn of whicn carries Band ll 
signals ana control aata signals. Keyoaa data is 
".ransmitteo on four of the six imes carrying televi- 
sion signals. The aata rate on the suo trunk aata 
lines is 93.75Kbit oer second. 

The swucning centre is similar to that ce- 
scribed with reference to Fig. t ana comprises two 
selectors 32 ana 83 controlled by a aata store 84. 
The selector 82 selects the group of television 
signals on one of the sub trunk lines ana the 
selector 33 selects one or the television signals 
from the seiectea group for transmission to the 
resoective subscriber station 81 in the home 30. 

Referring to Fig. 9. the illustrated eauioment is 
that wnicn stores aata signais recetvea from one 
suoscnoer station of one home and is similar to 
that illustrated m Fig. 6. Data signals related to 
television signal selection comonse a first four oit 
coae maicative of a desire to seiect a television 
signal, a secona four bit coae identifying the group 
of signals, ana a tnird four bit code to identify the 
canicular signal of the selected grouo of signais. 
The aata signais are reaa serially into register 85. 



:r.e oarailei outDut of wnicn is aooiied to a latcn 86. 
~'~e outout of the latch 86 is orocessea as de- 
scribed beiow. 

If the first four bit code identifies a aesire by 

5 tne resoective suoscriber unit to make a television 
signai selection, this is recognised by an AND gate 
37. In me illustrated examoie. the AND gate 87 
recognises the coae numoer 35. Codes 11 ana 13 
can be recognised bv providing inverters in aopro- 

iq crtate inputs to the ANO gate 87. If the ANO gate 
37 recognises a first code indicative of a desire to 
seiect a television signai. a shift register 88 enables 
tne latcn 86 to transmit the suoseauent two four bit 
coaes. 

.-5 The keypaas of eacn suoscriber station com- 

prise tweive burtons wmch oroauce bed coded 
signals from burtons marked 0-9 inclusive ana hex- 
Hceamai coaes for 1 1 . 13 ana 15 in the 'star' 
position ana coaes 10. 12 or :4m the 'Crosshatch' 

20 cosmon. The odd 'star' coaes are allocated to the 
jser for signalling a programme cnange instruction 
vom resoective subscriber stations ana the 
"■srossnatcn" coaes for signalling that a aata mes- 
sage follows tne "Crosshatch" instruction. 

25 The two types of coae are nara-wirea at the 

keypaa ana are allocatea m oairs to individual 
suoscnoer stations, i.e. 10 ana n, 12 and 13. and 
14 ana 15. at each one of three types of keypaa. 
Homes with more than one station will be allocated 

lb keypaa coaes for each station wmch differ from 
one anotner. 

All keypads are scanned ov the switching cen- 
tre every 80 mS in three groups of 16 homes (48 
suoscriber stations) per swucning centre. 

is Eacn switching centre is provided with 144 

-.eypaa 4-bit latcnes 86 whicn retain the numoer 
sent :rom the keycaa untii this is aiterea by subse- 
:uent ooerations. Hard-wirea eauioment at the 
switcnmg centre scans eacn grouo of 48 latches 

-v croaucmg a 4-line (abca> bus signai m which eacn 
suoscriber station's aaaress is laentified by the 
timing of that particular suoscriber stations siot of 
the seauentiai scan signal. 

The concentrator is connected to eight switcn- 
ing centres by the five lines of the suo trunk. One 
me transmits a reaa/wnte instruction to eacn 
switching centre in turn. The remaining four lines 
convey aata to or from eacn line of the 4-line abed 
bus at eacn switching centre. 

zc Figs. 10 ana n resoectively illustrate the trans- 

mitter ana receiver units wnicn effect communica- 
tion oerween the concentrator ana each switching 
sentre. Five such transmitters ana receivers are 
oroviaea for eacn switcn centre and concentrator. 

ss in the transmirter. the data or read/write signai is 
aoonea to input 89 whicn switches either a 5.4MHz 
■::ock signal at inout 90 or a 4.2MHz clock signal at 
nout 91 to an ANO gate 92. Inout 93 to ANO gate 
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92 receives a 94Kbit per second mout sucn that 
the transmitter output 94 delivers an HF FSK sig- 
nal. In the receiver, tne signal received from the 
transmitter or Fig. 10 is aDplied to mout 95. filtered 
by parallel filter networks formed by capacitor 96 
ano inouctor 97 ano by capacitor 98 ano inductor 
99, and aDpiied to differential amplifiers 100. 101. 
This signai is used to control a seif generated ctocx 
102 providing a ciocx signal at output 103 ano the 
data or reao/wnte signai appears at output 104. 

The mam operational requirement of the con- 
centrator is that it snould poll a section or eacn 
tocai switcning centre in turn ana transmit or re- 
ceive from tne heao-end abed 4-line bus data at a 
rate wmcn permits ail concentrators to oe ootled m 
turn ano witnm a specified time interval (500 msi 
allocated to tne keypad user for interrogation ano 
reply. 

The ooiling sequence specified for local switch- 
ing centres is cnosen to reduce the oata storage 
reauirements at concentrators ano tne reouireo se- 
quence is sucn mat eacn group or 16 homes of the 
*8 homes served by' one switcning centre is to be 
polled m turn. This seouence is synenronized to 
the timing of keypad oolling/enaoiing signals sent 
from eacn centre. Keypads are split into 3 groups 
for timing purooses. the second group is polled 
26.6 mS after tne first ano the third group 26.6 mS 
aner tne second, the cycle repeating everv 80 mS. 

The concentrator therefore addresses 16 
homes seauentiaily at eacn of 8 switching centres 
in turn collecting data, and repeats the cycle to 
aeiiver oata to the same 16 homes seauentiaily at 
eacn switcning centre in turn before moving on to 
scan tne next group of 16 homes 26.6 mS later at 
eacn switcning centre. 

7 he concentrator also oerforms a simole data 
processing operation. This reouires £2 PROM 
;electricaiiv erasaoiei storage at the concentrator to 
proviae iocai means of controlling viewer access to 
premium cnanneis or programmes. This distributed 
data orocessing reduces tne worn loao of the CPU 
at the neao-end and reduces (by reducing tne 
amount of aata to oe transmitted from concentra- 
tors to the neao-ena) the signalling rates on the 
main trunk. 

The scan cycle of the system is maintained 
rrom local switcning centre to the nead-eno CPU 
such that suosenber addresses are given oy a 
uniaue time siot allocation in the TDM signal for- 
mat. 

At eacn local switching centre eacn subscriber 
station is assigned three time intervals (TO. TO + 1 
and TO * 2K The TO time interval is allocated to 
keypad data, wnicn includes 'prpgramme cnange' 
cooes generated at keypads (11. 13 or !5) when- 
ever a suoscnoer unit signals a aesire to cnange 
the oroaramme currentlv transmitted. Time inter- 



vals TO + 1 ano TO + 2 are automatically as- 
signed at local switching centres when the appro- 
priate programme cnange code is generated. 
These TO + 1 ano TO + 2 intervals define, after 
f two runner operations of the keypad, the pro- 
gramme chosen by the suoscriber unit. Signals at 
ail three time intervals (TO. TO + 1 and TO + 2) 
are sent to the concentrator ano the TO + 1 and 
TO * 2 interval signals (each of 4 bits) are com- 
" parea to cnannei denial numoers sent from the 
CPU at the head-eno and held in the E2 PROM. 
When a cnannei selected by a subscriber station is 
a denied channel, i.e. is non-authorized, the con- 
rentrator senos to the appropriate switching centre. 

'i and at a time in the scan cycie assigned to that 
particular suoscriber station, a reset signal wnicn 
returns the programme selection switch at the 
switching centre to a reference cnannei. 

The concentrator aiso modifies the TO + i and 
TO ± 2 signals received from switching centres 
before transmitting these to the neao-end. This 
permits a reduction in the time allocated for the 
cata to oe sent from a concentrator to the head- 
end CPU. This reduction is thus one third of the 

;s maximum rate received from switcning centres. 
The TO + i and TO + 2 signals which only appear 
at switcning centres during changes m the selected 
programme signai are reallocated in time to occuoy 
seouentiai TO intervals at tne concentrator before 

:o the concentrator reassemoies oata for high speed 
::ans mission to the CPU located at the head-end. 

This dees not conflict witn the basic transpar- 
ency requirement of [he system wnicn is that every 
-•bit message received from a keypad is mace 

:s available at the heao-end CPU. Every keypad is 
scanned at regular intervals (80 mS) and is con- 
'roiled by timing signals aiso controlling interface 
ecuipment generating tne 4-iine (abco) data. 

AH the waveforms at switcning centres ana 
:etween switching centres ano concentrators are 
svnenromzed to a narmonic of a master rererence 
31.25 kHz) signal generated at the nead-end and 
made available on tne mam trunk ano suo trunK. 
"his ensures that a suoscrioer's address is ac- 

-s curateiy defined in TDM. and it also ensures that 
aata transmitted from the heaa-eno CPU or from 
the concentrator to tocai switcning centres can oe 
uniquely addressed to tne apprppriate store at the 
switcning control board or to the apprppriate suo- 

s .o sender station via the *-Une (abed) senaiizer. 

A universal asynenronous receiver/transmitter 
:UART) is provided for conversion of microcom- 
puter paraiiei to senai data ano to convert the non- 
'eturn to zero (NRZ) cooed output from the UART 

:5 to Mancnester coamg before transmission via the 
main trunK une. Reverse signai orocessing caoabii- 
:ies are also provided for reception of head-end 
cata. 
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An interface is provided between tubes of the 
multi-tube coaxial main trunk and MED equipment 
for transmitting and receiving data between the 
head-end CPU and concentrators. The MED equip- 
ment directs data into or out of a particular con- 
centrator or. at some locations and during the inop- 
erative scan period of that concentrator, acts as a 
regenerative repeater for data travelling either to or 
from other concentrators. Transmissions on the 
trunk are at soeeds of 1 Mbit per second. 

Television signal denial information sent from 
the head-end CPU is held for all subscriber units. 
The storage reauirement is reduced by arranging 
that all television signal channels are denied to 
subscriber stations at the concentrator subject to 
denial override information sent from the head-end 
to release channels to subscribers. Uo to 16 
classes or tiers of channels may be released to 
each subscriber unit. RAM storage is provided in 
the concentrator for recording the television chan- 
nels denied at 1 1 52 outlets. The RAM storage 
reauired is 1 1 .52K x 8 bits. Six static RAMs each of 
2K x 8 bits are provided of volatile memory. The 
concentrators scan one-third of all stations at each 
of eight excnanges sequentially. Storage is pro- 
vided for each group of 48 stations in order that the 
concentrator can assemble information (4 bit) for 
transmission to the head-end. A similar storage 
ooeration is reauired for data sent from the head- 
end to the group of 48 outlets. The volatile RAM 
store has spare capacity for both functions. 

The thirty two concentrators send or receive 
data from the head-end CPU every 80 ms (within 
the keypad scan interval). Although each concen- 
trator serves U52 outlets, i.e. eignt switching cen- 
tres, keypad storage is reauired only for that grouD 
of forty etgnt subscriber stations currently being 
served in one transmission interval. Additional stor- 
age is. however, provided for other purposes. 

To allow for system modifications and expan- 
sion of services, an electrically erasaole program- 
mable read only memory (E2 PROM) is provided. 
Instructions held in the E2 PROM at each con- 
centrator may be modified, when necessary, by 
signais sent from the head-end CPU. 

31.25 kHz reference signals are transmitted 
from the head-end. Synchronizing and timing wave- 
forms for controlling input/output data timing from 
the head-end CPU and from all eight switching 
centres served from one concentrator are also pro- 
vided. 

The four-line (abed) bus at each switching cen- 
tre carries a seauential signal of 93.75 kbit/sec on 
eacn line. The three time intervals. TO. TO + 1 and 
T- + 2. each of 10.6 uS duration, are allocated to 
each outlet but during any one keypaa scan inter- 
val only one of these time slots carries keypad 
signals to the concentrator. Thus the effective data 



rate is 31.25 kbit/sec per line. The scan time for 
each group of forty eight subscriber stations is 
therefore 48 x 3 x 10.6 uS = 1.536 mSec. 

The maximum time available for each one of 
5 the thirty two concentrators to send data to the 
head-end CPU is half the keypad scan interval (this 
allows for return transmission) and is 

, 0 . 40 mS = 1-25 mS. 

32 

Allowing 98 uS for differential cable delay time 
and signal encoding/decoding delays, the scan pe- 

'5 riod (message time) is 1.152 mS and the transmis- 
sion rate for 1.152 subscriber stations, i.e. eight 
switching centres each of 144 subscriber stations, 
is 1 Mbit/sec. 

The four-bit store for 1.152 subscriber stations 

20 (in practice a 2K store) must be addressed to 
release or acceot four-bit nibbles to and from a 
US ART parallel to serial convener at a 250 kbit/sec 
rate. i.e. within 4 us. to meet the required 1 
Mbit/sec serial transmission rate. 

25 The concentrator comprises a processor to 

time sequentially assembled keypad four-bit data 
received from the four-line (abed) bus of each 48 
subscriber station module (3 per switching centre) 
and from eight switching centres, for transmission 

3Q to the head-end CPU every 80 mS. Data is trans- 
mitted from the head- end CPU to each 48 sub- 
scriber unit group at each switching centre every 
80 mS. A reset signal, (the programme change 
code 11. 13 or 1 5) is generated whenever the 

35 subscriber selects a denied channel and within 80 
mS of dialling for a denied channel. A channel 
selection change (from tne reference or reset chan- 
nel) is inhibited until the subscriber has dialled the 
signal group and particular frequency of his oermit- 

*o ted channel. 

The RAM storage provided in the concentrator 
may be less than that referred to above. In a 30 
channel system, only three data bits are needed to 
define the selected cable and only a further three 

-*5 aata bits are needed to define the programme 
selected from each cable. As three data bits can 
define up to eight selections, such an arrangement 
can define uo to sixty four channels provided as 
eight channels on each of eight cables. 

so As a further variation, a comparison may be 

maae at the concentrator between a programme 
selection made by a subscriber and the selections 
which that subscriber ts permitted to make. This 
comparison may be maae using for example a 

55 combination of hardware and a fast microprocessor 
such as the National Semiconductor NSC 800 op- 
erating to make a series of successive aoproxima- 
tions similar to a Hamming Code. This results m an 

8 
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increase in tne soeed with which the programme 
denial facility operates. 

The general structure of the previously de- 
scribed systems is sucn that comprehensive 
teletext services can be incorporated It is well 
known that in conventional teletext systems teletext 
signals are transmitted during unused lines or a 
standard broadcast Selected teletext signals are 
storea in the receiver, ana the stored teletext sig- 
nals are aecoaed and displayed when the receiver 
is swucned to the teletext mode. 

As the teletext signals occupy only a small 
fraction of the television signal fieid only a limited 
number of "pages" of teletext can be transmitted 
per second. For example the British Broadcasting 
Corporation provides a teletext service in which 
page 1 69 has 20 to 30 suo-pages which are dis- 
played seauennally at 25 second intervals. 

if a television channel is allocated to teletext, 
i.e. teletext signals are broadcast on almost every 
tine of the television field, with the text inserted on 
oniy two fields, of the oraer of 2.5 million differently 
aadressed suo-pages can be provided on a singie 
channel. It is oossible to establish secure and con- 
fidential two-way communications between an in- 
dividual subscriber station ana a central service 
agency sucn as a bank by utilizing this large 
teletext caoacity in combination with the commu- 
nications system as described above. 

Essentially one allocates to eacn subscriber (of 
which there may be more than one authorised to 
use one suoscnber station) a uniaue /-digit teletext 
sub-oage number. Information pertaining to that 
suoscnoer wni then always be transmitted as the 
suo-oage of teletext identified by that 7-digit num- 
ber. Anotner suoscnber couia select tne same suo- 
page ^or a oenoa ana if that page was active 
during mat period could decoae ana display the 
broaocast information. The broaacast information 
neea not however identify the subscriber to whom 
it was airectea and this taken out of context could 
be meaningiess. On the other hand, the transmis- 
sion of information on a subscriber dedicateo sub- 
page can only be initiated by signals arriving at the 
heaa ena m the perioa ailocatea to the particular 
subscriber station. In addition, certain services can 
be dented to a particular subscriber station until a 
subscriber identifying personal identification num- 
ber (P.I.N, number) is keyed into the system at that 
station. The system is thus very secure and con- 
fidential. 

rig. 12 illustrates for examoie a system of the 
tyoe snown m Fig. i with additional teletext fea- 
tures. Details of the system already described 
aoove nave oeen omitted. The head ena 1 05 has 
associated wan it a teletext oage library 1 06 from 
wntcn signals representing individual sub-pages of 
teietext can oe derived unaer the control of a neaa 



end central computer (not snown). The head ena is 
aiso connectea to a oank comouter 107 with whicn 
a suoscriber station is to transact business. 

The subscriber station 108 has a teletext re- 

f cetver connected to the head end via an exchange 
109 as in Fig. 1. The system has two of its chan- 
nels deaicatea to teletext ana banking services 
respectively. If the subscriber selects the teletext 
cnannei, his receiver is automatically switched to 

jo the teletext mode. All the- teletext signals on the 
teletext cnannei are maae available at his receiver 
and he can select that which is of interest to him. 
On the other hand, if he selects the banking chan- 
nel he is then in a position to communicate with 

■5 ana effect transactions with his bank. 

In detail, if a subscriber wisnes to use the 
banking cnannei, he first Dresses the "star" button 
on his keypaa. The system resDonas by displaying 
a list of the available channels on nis receiver. The 

20 keypaa also sends a 'Reset' command to the re- 
ceiver wnich responas by reverting to the picture 
moae ana resetting the teietext aecoaer to the 
aefauit page. Next the suoscriber keys the two 
digits corresponding to the oanking channel. The 

25 keypad recognises this as a "teferesDonaing" pro- 
gramme request, and senas a TEXT* commana to 
the receiver as well. 

All teleresoonse messages are transmitted us- 
ing the teietext 'newsflash' moae. This means that 

jO the receiver continues to aispiay pictures into 
whicn any messages are 'boxea'. i.e. disolayed on 
a rectangular monochrome area. The teleresoonse 
programmes carry reoetitiveiy on the default page 
the boxed message 'Enter your oage numoer" ana 

;= :nts ;s therefore aisoiayea by me receiver almost 
.mmeaiateiy. 

The fact that a" oarucuiar suoscriber has se- 
lected the banking cnannei is oassea by the uo- 
stream aata cnannei to the heaa end computer via 
tne data concentrator. The nead end computer 
passes the suoscriber aetaiis via a imk to the banK 
computer wnicn in turn tnstructs the teietext en- 
coder aopropriate to .the cnannei to sena the next 
;wo instructions on mat suoscnber's oage ana suo- 
page resoecuvely. 

When the subscriber Keys in his oersonailv 
assigned page numoer the keypad passes the 
command to the teletext receiver wnich then dis- 
plays the instruction "please oress code". Pressing 

zo me keypad burton markea 'Code' causes the re- 
ceiver to moaify the disotay by adding the woras 
"now enter your P.I.N, ana press reveal". The 
P.I.N.. or Personal Identification Number is the four- 
dtgit seauence usea as the suo-page coae. Keying 
this into the hanaset causes the receiver to seiect 
the transmitted suo-oage ana give the instruction 
"now Key crossnatcn. 0. stoo ". 

The crossnatcn crefix tens the keypaa now to 
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transmit to tne suoscnber station oniy, ana the 0' 
response oassea via the system to the bank com- 
puter tells the latter that the subscriber has suc- 
cessfully comoieteo the 'logging-on' procedure ana 
that his receiver is reaay to receive any messages 
transmitted on his oersonai sub-oage. The 'menu' 
normally follows; that is a list of available services 
such as "latest credits", "credit transfer" etc., each 
associated with a corresoonding number. If the 
subscriber wisnes to effect a credit transfer, he 
keys in the aoproonate numoer and the bank com- 
puter proceeas to ask for details as to accounts, 
amounts etc. relevant to the desired transaction. 
The comouter finally disoiays a resume of the 
desirea transaction ana asks the subscriber to key 
m a particular coce if he accents that the resume is 
accurate. The-transaction is thus completed, to be 
rollowea uo by nard cooy confirmation from tne 
bank m due course. 

It wiil ce ooservea mat this methoa of 
teieresoonse nas a very high aegree of security. As 
has been oreviousiy snown. the probability of un- 
authorised interceotion is very low. It is further 
reaucea m oractice by inserting messages otner 
:nan logging-on instructions in two fields oniy. ana 
by terminating every transaction session wun an 
erase page' message. The upstream security is 
even higner. oecause me seven-digit sub-oage 
numoers are known onty to the subscriber and to 
tne bank comouter ana are never transmitted via 
the network. Because the upstream aata is time- 
division muitiolexea it is very difficult for a would- 
be malefactor to insert a fraudulent message into 
the correct time siot, other than from the oremises 
oi the ouroortea suoscnber or from an illegal con- 
nection to nis arco-m caoie. 

"he aoove aescnotion of teletext services as- 
sumes a <nowiedge of conventional teletext sys- 
tems. Sucn knowledge can oe obtained by refer- 
ence to the following puolications. the contents of 
wntch are mcoroorated nerem by reference: 

Eiectromcs. Vol. 26. No. 3. August 1980. pages 
527 to 554 "Enhanced U.K. Teletext-Moves to- 
wards siiil oictures" by J. P. Chambers. IEEE 
Transactions on Consumer. 

Proc. SEE. Soeciai issue on Teletext ana 
Viewdata. Eiectromcs Recora. Dec. 1979. pages 
U17-1424 "Teletext and Viewdata Systems ana 
•heir possible extension to the U.S.A.", by G.O. 
Crowther and D.S. Hobbs. 

A wtae variety of other services couid be oro- 
vtded in a simiiar way to the banking services 
described above. For example, a shopping channel 
could be aedicated to continuously broadcasting 
advertisements for goods. A subscriber would be 
able to oraer disotayea goods by the same oro- 
cesses as ne can effect banking transactions. 

As an alternative to the aoove-aescnbed 



teietext system for estabiisning interactive commu- 
nications, signals from the nead ena to subscribers 
registering acknowledgement of subscriber re- 
sponses to broadcast television signals on one 

5 cnannei can be transmitted via a second teletext 
channel. The physical layout of the system would 
be generally the same as in Fig. 12, but the central 
comouter wouid control the suoscnber stations sig- 
nal selectors at the excnange to oriefly connect the 

• o subscriber station to tne teietext cnannei so that 
the aoproonate information couid be acquired by 
the teletext receiver. The receiver wouid automati- 
cally select the sub-page of teletext dedicated to 
its own subscriber station. The subscriber would 

•s continue to view the initially selected channel but 
the information acauired from the dedicated sub- 
page of the teletext channel would be inlaia on the 
analogue picture display. With this arrangement, 
teletext signais would onty be transmitted on the 

20 single teletext cnannei but teietext information can 
be miaid on subscribers screens regaratess of the 
cnannei thev have seiectea proviaing the subscrib- 
ers receivers are operating in the teietext moae. 

Claims 

1. A communications system comonsmg a plu- 
rality of subscriber units eacn connected to a com- 

20 munications network caoabie of aeiivenng any one 
of a oiurality of different signals on resoective 
television channels, wherein at least one subscriber 
unit is orovided with a teletext receiver, means are 
proviaed for supplying teletext signais on one teie- 

;s vision cnannei of the system, ana saia at least one 
subscriber unit is allocated exclusive use of one 
:eietext sub-page, the content or tne saia one suo- 
cage oemg responsive oniy to aata signals suo- 
cned by the saia at least one suoscnber unit. 

2. A communications system accoramg to 
c;aim 21. wnerein a first television channel is aeai- 
:ated to fuil field teletext signais. ana a secona 
cnannei is dedicated to orovide interactive ser- 
vices, means being provided such that if the saia 

-5 one suoscnber unit transmits aata over the system 
m response to information on tne second channel a 
system resDonse is transmitted on the sub-page of 
teietext dedicated to that subscriber unit, the sub- 
scriber units selector at the excnange being auto- 

50 maticaily controlled to momentarily connect the 
teietext receiver to the said first channel such that 
the data transmitted on the aeaicatea sub-page is 
acauirea ana inlaid on the picture received from 
the said second channel. 
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